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(57)Abstract: 

PURPOSE: To stabilize read/write operation of information 
by making it possible to measure magnetic floating gap 
irrespectively of the surface structure of magnetic disc 
thereby performing magnetic floating gap control even when 
a protective film is formed on the surface of magnetic film. 
CONSTITUTION: A support 1 is fixed oppositely to a 
magnetic disc 3 and floating gap is controlled by means of 
an actuator 6 for regulating the height of magnetic head. 
The support 1 is fixed with a magnetic head 2 and an optical 
converter 5 and then a floating gap target signal 103 is 
compared with a magnetic floating gap signal 101 and 
controlled such that the difference becomes zero. At the 
same time, mechanical floating gap between the magnetic 
head 2 and the surface of the magnetic disc 3 is 
preferentially controlled based on a mechanical floating gap 
signal 102. 
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precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The rotation record disk which the magnetic film with which information is recorded was 
formed and formed the protective coat in the top face of this magnetic film, In the magnetic disk 
drive equipped with the magnetic head which performs informational read-out or informational 
writing between this record disk, and the base material which supports this magnetic head The 
measuring device which measures the 1st distance from the front face of said magnetic film to said 
magnetic head, and the 2nd distance from said protective coat front face to said magnetic head to 
said base material, The control operation part which outputs the control signal corresponding to the 
1 st distance and 2nd distance of said magnetic head based on the distance measurement signal and 
distance target signal which this measuring device outputs, The magnetic disk drive characterized 
by forming the actuator for magnetic-head height justification which adjusts said the 1st distance 
and 2nd distance according to the output signal of this control operation part. 
[Claim 2] Said control operation part is a magnetic disk drive according to claim 1 characterized by 
outputting the control signal which sets said 1st distance constant, gives priority to said 2nd 
distance over said 1st distance, and is carried out to beyond a predetermined value. 
[Claim 3] The magnetic disk drive according to claim 2 characterized by preparing read-out and the 
write-in circuit of said magnetic head which increase amplification degree when said 1 st distance is 
larger than a predetermined value. 

[Claim 4] It is the magnetic disk drive according to claim 1 which forms the storage which 
memorizes thickness distribution of said protective coat, and is characterized by said control 
operation part outputting the control signal based on the difference of the signal corresponding to 
the thickness of said protective coat memorized by this storage, and said distance measurement 
signal. Said measuring device is a magnetic disk drive according to claim 1 characterized by being 
what attaches a coil in said base material and measures change of the inductance of this coil. 
[Claim 5] The rotation record disk which the magnetic film with which information is recorded was 
formed and formed the protective coat in the top face of this magnetic film, In the magnetic disk 
drive equipped with the magnetic head which performs informational read-out or informational 
writing between this record disk, and the base material which supports this magnetic head The 
substrate which formed the reflector at the whole surface is attached in said base material at least. 
To this substrate A light emitting device, The incidence side waveguide which branches to plurality 
and leads the light which emitted light by this light emitting device to said reflector, Two or more 
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photo detectors which receive the light which it was led to said reflector and reflected, and output a 
light-receiving signal on the strength, The reflection side optical waveguide which leads said 
reflected light to a photo detector is prepared, and said light-receiving signal on the strength is 
calculated. The 1 st distance between said magnetic heads and said magnetic films, The magnetic 
disk drive characterized by having the control operation part which outputs the control signal 
corresponding to the distance of both sides with the 2nd distance between said magnetic heads and 
said protective coats. 

[Claim 6] The magnetic disk drive according to claim 5 characterized by preparing the incidence side 
waveguide which carries out incidence of the light generated in said light emitting device to said 
substrate by two or more different angles of incidence. 

[Claim 7] The rotation record disk which the magnetic film with which information is recorded was 
formed and formed the protective coat in the top face of this magnetic film, In the magnetic disk 
drive equipped with the magnetic head which performs informational read-out or informational 
writing between this record disk, and the base material which supports this magnetic head The 
substrate which formed the reflector at the whole surface is attached in said base material at least 
To this substrate A light emitting device, The incidence side waveguide which branches to plurality 
and leads the light which emitted light by this light emitting device to said reflector, Two or more 
photo detectors which receive the light which it was led to said reflector and reflected, and output a 
light-receiving signal on the strength, Prepare the reflection side optical waveguide which leads said 
reflected light to a photo detector, and it has the storage which memorizes the calibration data of 
the light-receiving signal on the strength received by said photo detector. The light-receiving signal 
on the strength received by said two or more photo detectors is inputted into this storage. The 1st 
distance between said magnetic heads and said magnetic films, The control operation part which 
outputs the control signal corresponding to the 2nd distance between said magnetic heads and said 
protective coats, The magnetic disk drive characterized by forming the actuator for magnetic-head 
height justification which adjusts said the 1st distance and 2nd distance according to the output 
signal of this control operation part. 

[Claim 8] In the magnetic disk drive equipped with the magnetic head which performs informational 
read-out or informational writing between the record disk with which a magnetic film is formed and 
information is recorded, and this record disk, and the base material which supports this magnetic 
head The measuring device which attaches a coil in said base material, measures the inductance of 
this coil, and measures the distance between the magnetic head and a magnetic film, The control 
operation part which outputs the control signal corresponding to the distance between said 
magnetic heads and said magnetic films based on the distance measurement signal and distance 
target signal which this measuring device outputs, The magnetic disk drive characterized by forming 
the actuator for magnetic-head height justification which adjusts said distance according to the 
output signal of this control operation part. 

[Claim 9] The magnetic disk drive according to claim 1 or 5 characterized by preparing the write-in 
circuit and readout circuitry to which amplification degree is changed based on the difference of 
said 1 st distance signal and a target distance signal. 

[Claim 10] The incidence side waveguide which branches to plurality and leads the light which 
emitted light by the light emitting device and this light emitting device in said reflector to the 
substrate which formed the reflector in the whole surface at least, Two or more photo detectors 
which receive the light which it was led to said reflector and reflected, and output a light-receiving 
signal on the strength, The 1 st distance between the magnetic films which prepared the reflection 
side optical waveguide which leads said reflected light to a photo detector, calculated said light- 
receiving signal on the strength, and were formed on the magnetic head and a magnetic-recording 
disk, The surfacing clearance measuring device of the magnetic disk drive characterized by having 
the operation part which outputs the signal corresponding to both sides with the 2nd distance 
between said magnetic heads and protective coats formed on said magnetic film. 
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[Claim 1 1] The base material characterized by having a surfacing clearance measuring device 
according to claim 10 and the magnetic head. 

[Claim 12] The rotation record disk which the magnetic film with which information is recorded was 
formed and formed the protective coat in the top face of this magnetic film, In the magnetic disk 
drive equipped with the magnetic head which performs informational read-out or informational 
writing between this record disk, and the base material which supports this magnetic head The 
measuring device which measures the distance from said protective coat front face to said magnetic 
head to said base material, The control operation part which outputs the control signal 
corresponding to said distance based on the distance measurement signal and distance target signal 
which this measuring device outputs, The magnetic disk drive characterized by forming the actuator 
for magnetic-head height justification which adjusts said distance according to the output signal of 
this control operation part. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the magnetic disk drive with which the magnetic 

head accesses the truck on a magnetic disk at random. 

[0002] 

[Description of the Prior Art] In the magnetic disk drive, the surfacing clearance between sliders is 
secured by keeping of the force between the slider which carried the magnetic head, the spring 
force of the dynamic pneumatic spring which acts between magnetic disks, and the spring force 
which forces a slider on a magnetic disk. 

[0003] And in order to secure this surfacing clearance, the surfacing clearance between the 
magnetic head and a magnetic disk was measured from the tunnel current which flows when the 
front face of the tunnel electrode attached to the magnetic head and a magnetic disk is made into 
conductivity like the publication to JP,62-125521,A and between a tunnel electrode and magnetic- 
disk front faces is conventionally connected to a power source, that value was fed back to the 
surfacing clearance control device, and the surfacing clearance was fixed. 

[0004] Moreover, in other surfacing clearance control units, like the publication to JP.3-40276.A and 
JP.3-212868.A, the surfacing clearance between the magnetic head and a magnetic disk was 
measured using the optical means, the value was fed back to the surfacing clearance control unit, 
and the surfacing clearance was fixed. 
[0005] 

[Problem(s) to be Solved by the Invention] Densification progresses in recent years and the 
magnetic disk drive has also micrified the surfacing clearance between the magnetic head and a 
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magnetic disk in connection with it. Moreover, it is what has surface complicated structure that a 
magnetic disk creates a magnetic film using thin film technologies, such as a spatter, and forms a 
protective coat on this magnetic film from the easy thing which applied magnetic fines to the front 
face with the binder etc. Therefore, like the former, only in consideration of the outermost surface 
of a magnetic disk, the surfacing clearance between the actual magnetic head and a magnetic film 
changed, informational writing and read-out became unstable, and it had the technical problem that 
the dependability of a magnetic disk drive fell, by having controlled the surfacing clearance. 
[0006] Especially, at the time of informational writing, by change of the flux density in a magnetic 
film, if the fall of the S/N ratio by the lack of magnetization of a magnetic film and a surfacing 
clearance are small when a surfacing clearance is large, the problem of magnetization of the 
adjoining Records Department by superfluous magnetization will be produced. Moreover, at the time 
of read-out of information, the flux density of the magnetic head changes and a read-out signal 
becomes unstable. 

[0007] The purpose of this invention makes stability the surfacing clearance between the magnetic 
head and a magnetic film regardless of the surface structure of a magnetic disk, and is to offer a 
reliable magnetic disk drive. 
[0008] 

[Means for Solving the Problem] The rotation record disk which the above-mentioned purpose 
formed in that front face the magnetic film with which information is recorded, and formed the 
protective coat in the top face of this magnetic film, In the magnetic disk drive equipped with the 
magnetic head which performs informational read-out or informational writing between this record 
disk, and the base material which supports this magnetic head The measuring device which 
measures the surfacing clearance between said magnetic heads from the front face of said magnetic 
film to said base material, The control operation part which outputs the control signal corresponding 
to the surfacing clearance between said magnetic heads based on the surfacing clearance 
measurement signal and surfacing clearance target signal which this measuring device outputs, It is 
attained by forming the actuator for magnetic-head height justification which adjusts said surfacing 
clearance according to the output signal of this control operation part. 

[0009] Moreover, the rotation record disk which formed in that front face the magnetic film with 
which information is recorded, and formed the protective coat in the top face of this magnetic film, 
In the magnetic disk drive equipped with the magnetic head which performs informational read-out 
or informational writing between this record disk, and the base material which supports this 
magnetic head The substrate which formed the reflector at the whole surface is attached in said 
base material at least. To this substrate A light emitting device, The incidence side waveguide which 
branches to plurality and leads the light which emitted light by this light emitting device to said 
reflector, Two or more photo detectors which receive the light which it was led to said reflector and 
reflected, and output a light-receiving signal on the strength, Prepare the reflection side optical 
waveguide which leads said reflected light to a photo detector, and it has the storage which 
memorizes the calibration data of the light-receiving signal on the strength received by said photo 
detector. The light-receiving signal on the strength received by said two or more photo detectors is 
inputted into this storage. The 1st surfacing clearance between said magnetic heads and said 
magnetic films, It is attained by forming the control operation part which outputs the control signal 
corresponding to the 2nd surfacing clearance between said magnetic heads and said protective 
coats, and the actuator for magnetic-head height justification which adjusts said surfacing clearance 
according to the output signal of this control operation part. 

[0010] Moreover, it sets to the magnetic disk drive equipped with the magnetic head which performs 
informational read-out or informational writing between the record disk with which a magnetic film is 
formed and information is recorded, and this record disk, and the base material which supports this 
magnetic head. The measuring device which attaches a coil in said base material, measures the 
inductance of this coil, and measures the surfacing clearance between the magnetic head and a 
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magnetic film, The control operation part which outputs the control signal corresponding to the 
surfacing clearance between said magnetic heads and said protective coats based on the surfacing 
clearance measurement signal and surfacing clearance target signal which this measuring device 
outputs, It is attained by forming the actuator for magnetic-head height justification which adjusts 
said surfacing clearance according to the output signal of this control operation part. 
[0011] 

[Function] The magnetic film for recording information on the record disk which records information 
is prepared, and the protective coat is formed in the top face of this magnetic film. Thereby, the 
head crash of the magnetic head is prevented. Moreover, in order to measure the surfacing 
clearance between the magnetic head and these two film front faces, the measuring device which 
measures a surfacing clearance to the base material which supports the magnetic head is formed. 
[0012] And when this measuring device is optical equipment it asks for the surfacing clearance 
between a magnetic film front face and the magnetic head, and the thickness of a protective coat by 
measuring the reflectivity of total reflection light, and a head crash is prevented. By the way, if 
placed between measurement fields by a protective coat and the magnetic film, light is sucked out 
of a total reflection side by the measurement field, and reflected light reinforcement can weaken. If 
whenever [ incident angle ] is changed, since reflected light reinforcement changes with the 
differences between protective coat thickness and a refractive index, if incidence of the light is 
carried out to a total reflection side and the reflected light is also measured at an angle of some by 
whenever [ incident angle / some ], protective coat thickness and the surfacing clearance between 
the magnetic heads will be called for. This surfacing clearance is controlled and the magnetic head is 
positioned in the optimal surfacing clearance by which a read-out signal or a write-in signal is 
stabilized most. Moreover, when the magnetic head is in the critical region from which a head crash 
may be started, it is made to evacuate from a critical region promptly. 

[0013] Moreover, a coil can be wound around a base material and it can ask for the surfacing 
clearance between the magnetic head and a magnetic film also from change of the reactance of this 
coil. Here, if it asks for the protective coat thickness distribution beforehand, since the clearance on 
the magnetic head and the front face of a protective coat will be called for, the head crash of the 
magnetic head can be prevented. 
[0014] 

[Example] One example of this invention is shown in drawing 1 . The magnetic disk 3 which rotates 
the center of rotation 4 as a core is met, and the base material 1 is attached. And a base material 1 
has a surfacing clearance from the front face of a magnetic disk 3 controlled by the actuator 6 for 
magnetic-head height justification. Here, a surfacing clearance is the distance from each front face 
to the magnetic head. That is, a mechanical surfacing clearance is the distance from a protective 
coat front face to the magnetic head, and a magnetic-like surfacing clearance is the distance from a 
magnetic film to the magnetic head. The actuator 6 for magnetic-head height justification is 
connected with the truck location actuator 10 by the arm 14, and moves to radial [ of a magnetic 
disk 3 ] with the truck location command signal 105 of the magnetic-disk control circuit 9. As shown 
in drawing 2 , the magnetic head 2 is attached in the side face of a base material 1, and is 
electrically connected to the adjustable amplifying circuit 11 by connection 112. And the write-in 
signal 106 with which amplification degree was controlled by the magnetic-like surfacing clearance 
signal 101 is written in a magnetic disk 3. Or the information on a magnetic disk 3 is read and it 
changes into the read-out signal 107. 

[0015] The optical converter 5 makes height at the bottom in agreement with the base of the 
optical converter 5, and is attached in the side face of a base material 1. And it is electrically 
connected with connection 111 3 to the surfacing clearance operation part 7, and the surfacing 
clearance between a base material 1 and a magnetic disk 3 is measured. And only the magnetic-like 
surfacing clearance signal 101 sends the magnetic-like surfacing clearance signal 101 and the 
mechanical surfacing clearance signal 102 also to the adjustable amplifying circuit 1 1 at the control 
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operation part 8. The control operation part 8 compares the surfacing clearance target signal 103 
from the magnetic-disk control circuit 9 with said magnetic-like surfacing clearance signal 101, and 
it controls it so that the deflection becomes zero. Moreover, delivery and a mechanical surfacing 
clearance are controlled for the control signal 103 which controls the mechanical surfacing 
clearance formed between the magnetic head 2 and the magnetic-disk 3 outermost surface by the 
mechanical surfacing clearance signal 102 to the actuator 6 for magnetic-head height justification. 
[0016] Next the detail of the optical converter 5 and the surfacing clearance operation part 7 is 
explained. The configuration of the optical converter 5 and the surfacing clearance operation part 7 
is shown in drawing 3 . Each optical element of the optical converter 5 was known from the former, 
and is indicated by the Nishihara **** "an optical integrated circuit" (the Ohm-Sha **, 1985). The 
light emitting device 17 in which the optical converter 5 was formed on the substrate 16, 20d of 
photo detectors which prepared the light from a light emitting device 17 in the light emitting device 
17 side, and the optical waveguides 21a and 21b led to the incident light waveguides 18a-18c, Three 
incident light waveguides 18a-18c which lead the light of optical waveguide 21a to the lower limit 
side (it is hereafter called the total reflection side 15) of a substrate 16, (The above being prepared 
in a light emitting device 17 side) with 20d of photo detectors which detect the optical 
reinforcement of optical waveguide 21b, and the reflected light waveguides 19a-19c which lead the 
light reflected in respect of [ 15 ] total reflection to photo detectors 20a-20c, Since (the above 
prepares in the side which does not have a light emitting device, i.e., reflection) with the photo 
detectors 20a-20c which detect the above-mentioned luminous intensity, it is constituted. The light 
which comes out to an upper limit side among the light which emitted light by the light emitting 
device 17 is led to 20d of photo detectors through optical waveguide 21b, and 20d output of this 
photo detector is used as a signal which controls the luminescence reinforcement of a light emitting 
device 17. The light which came out to the lower limit side is divided into three through optical 
waveguide 21a, and is drawn to the total reflection side 15 by the incident light waveguides 18a-18c. 
About the reason for carrying out incident light for 3 minutes, it mentions later. At this time, the 
include angle which carries out incidence to the total reflection side 15 is i1 and i2 respectively. And 
i3 It has become. These [ i1 ] and i2 And i3 Corresponding to the include angle which the light which 
carried out incidence reflects, the reflected light waveguides 19a-19c are formed at the include 
angle, the reflected light is led to photo detectors 20a-20c, and reflected light reinforcement is 
detected. In this example, an optical element is formed into a thin film and optical waveguide is also 
formed on a print etc. into the thin film. The surfacing clearance operation part 7 consists of 
Amplifiers 23a-23d, the A/D-conversion section 27, translation table I29a, translation table II29b, 
D/A transducer I30a, D/A transducer II30b, and a light emitting device drive circuit 28. And the light 
emitting device 1 7 is made to emit light with the light emitting device driving signal 26 which is the 
output of the light emitting device drive circuit 28. Moreover, 22d of signals on the strength 
[ optical ] detected by 20d of photo detectors prepared in the light emitting device side is amplified 
by 23d of amplifiers, it feeds back to the light emitting device drive circuit 28 as a luminescence 
output signal, and the radiant power output is fixed. The light-receiving signals 22a-22c on the 
strength detected by photo detectors 20a-20c are amplified with Amplifier 23a-23c, and are led to 
the A/D-conversion section 27 as reflection factor signals 24a~24c. And after changing the digitized 
signal into the surfacing clearance signal digitized using translation table I29a and translation table 
II29b, the surfacing clearance measurement signal Kmagnetic-like surfacing clearance signal) 101 
and the surfacing clearance measurement signal II(mechanical surfacing clearance signal) 102 are 
computed by being analog-signal-ized by D/A transducer I30a and D/A transducer II30b, 
respectively. 

[0017] If the magnetic disk 3 is distant from the total reflection side 15 of a substrate enough, total 
reflection of the incident light will be carried out in respect of total reflection. The output of the 
photo detectors 20a-20c at that time presupposes that it is a reflection factor 1. This means that a 
reflection factor can be specified by [ which have the variation in the light-receiving sensibility of 
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photo detectors 20a-20c t or has variation etc. in the transmission characteristic of each 
waveguide ] adjusting and normalizing the amplification degree of Amplifier 23a-23c in the state of 
total reflection, even if it melts. 

[0018] Next, the case where a magnetic disk 3 approaches a total reflection side is explained. The 
general surface structure of a magnetic disk 3 is shown in drawing 4 . The magnetic film 52 was 
formed in the front face of the base 51 , and the front face is protected by the protective coat 53. In 
order to ask for the optimal magnetism-surfacing clearance between the magnetic head 2 and 
magnetic film 52 front face for such structure, while the protective coat had been included in the 
surfacing clearance, it is necessary to measure. 

[001 9] Here, an optimal magnetism-surfacing clearance is obtained when a head is located in the 
place separated from the front face of a magnetic film 52 in regularity height, and similarly, the 
minimum of a mechanical surfacing clearance is obtained, when a head is located in the place 
separated from the front face of a protective coat 53 in regularity height. Therefore, it may become 
the location which is distant from a disk side from the head location where the minimum of a 
mechanical surfacing clearance serves as an optimal magnetism-surfacing clearance with the 
variation in the thickness of a protective coat and a magnetic film, and the wave and irregularity of 
the base. It is especially easy to produce such an inversion phenomenon in the thick place of a 
protective coat. It becomes a contact critical region, and a call and one factor which this causes a 
head crash about this location. Therefore, it is necessary to avoid such a phenomenon. 
[0020] Hereafter, the contact evasion approach and the measuring method of a surfacing clearance 
are explained. The surfacing clearance in the case of having arranged the substrate 16 on a 
protective coat 53 and the relation of a reflection factor are shown in drawing 5 and drawing 6 . 
Drawing 5 is drawing which made the axis of abscissa the magnetic-like surfacing clearance, made 
the axis of ordinate the reflection factor, made the parameter thickness (Onm, 10nm, 20nm, 30nm, 
40nm, 50nm) of a typical protective coat, and expressed with the case where it is the optical 
waveguide whose incident angle is 45 degrees. The incident angle is made into a magnetic-like 
surfacing clearance, 45 degrees which protective coat thickness tends to separate, and 65 degrees 
here that what is necessary is just beyond the critical angle that becomes settled with the 
refractive index of a substrate 16. in addition, the refractive index of a protective coat assumes the 
carbon spatter film — the refractive index of 2.4-0.6i (i expresses the imaginary part of complex 
index of refraction) and a magnetic film assumes the chromium film — it was referred to as 2.7-3.0L 
Drawing 6 is drawing which expressed with the case where it is the optical waveguide whose 
incident angle is 65 degrees drawing 5 similarly. As shown in these drawings, change of a reflection 
factor [ as opposed to a surfacing clearance in the way of 65-degree optical waveguide ] is larger 
than 45-degree optical waveguide, and it is changing also with the thickness of a protective coat. 
Therefore, if it asks for a magnetic-like surfacing clearance and a mechanical surfacing clearance 
(magnetic-like surfacing clearance-protective coat thickness), it will become drawing 7 and drawing 
8 from the reflection factor of these two include angles. A parameter is asked for the table of the 
reflection factor of 65-degree optical waveguide [ as opposed to the reflection factor of 45 degree 
optical waveguide for the measured value of a magnetic-like surfacing clearance ] from these two 
drawings, and if it is memorized and put on translation table I29a and translation table II29b, the 
magnetic-like surfacing clearance signal 101 and the mechanical surfacing clearance signal 102 will 
be acquired from reflected light reinforcement. 

[0021] The above explanation is about the case where the quality of the material of a protective 
coat does not change. In this case, since the number of variable parameters was two, the number of 
incident angles required to search for a magnetic-like surfacing clearance signal and a mechanical 
surfacing clearance signal two, but when a parameter increases, it can respond by increasing the 
class of incident angle if needed. This is a reason for having carried out incident light waveguide for 
3 minutes in the example mentioned above. 

[0022] The control operation part 8 compares the surfacing clearance target signal 103 from the 
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magnetic-disk control circuit 9 with said magnetic-like surfacing clearance signal 101, move a 
control signal 104 slightly to the actuator 6 for magnetic-head height justification, and it makes 
delivery and a base material 1 move slightly in the vertical direction so that the deflection may 
become zero, and controls a surfacing clearance. In addition, that the mechanical surfacing 
clearance signal 102 becomes smaller than threshold value means possibility that a base material 1 
and a magnetic disk 3 will contact. Then, priority is given to a mechanical surfacing clearance over a 
magnetic-like surfacing clearance, a control signal 104 is amended so that threshold value may be 
secured, and contact of a base material 1 and a magnetic disk 3 is avoided. At this time, a 
magnetic-like surfacing clearance becomes larger than an optimum value, and the fall of the signal 
level by the increment in a magnetic-like surfacing clearance arises. Moreover, the magnetic-like 
surfacing clearance signal 101 also becomes large. According to this magnetic-like surfacing 
clearance signal, the amplification degree of the adjustable amplifying circuit 1 1 is increased, a fallen 
part of the signal by the increment in a magnetic-like surfacing clearance is compensated, and 
overall amplification degree is fixed. Thereby, the dependability of write-in read-out of information 
improves. 

[0023] Moreover, change of a magnetic-like surfacing clearance is quick, when delay arises in the 
response of the actuator 6 for magnetic-head height justification, a magnetic-like surfacing 
clearance does not become fixed, but deflection arises. Also in this case, according to the 
magnetic-like surfacing clearance signal 101, the amplification degree of the adjustable amplifying 
circuit 11 is fluctuated, a changed part of the signal by the change in a magnetic-like surfacing 
clearance is amended, and it becomes possible to make overall amplification degree regularity. 
[0024] The detail of the adjustable amplifying circuit 1 1 is shown in drawing 9 and drawing 10 . 
Drawin g 9 is the approach of writing in. The write-in signal 106 drives transistors 33-36 through the 
head drive circuit 37, and performs a sink and writing for a current to the magnetic head 2. At this 
time, the constant current power supply 32 is connected to the power source 31 and the serial, and 
write-in level which changes with change of a magnetic-like surfacing clearance is fixed by 
controlling that current value using the magnetic-like surfacing clearance signal 101. The reading 
approach is shown in drawing 10 . Although the signal level from the magnetic head 2 changes with 
magnetic-like surfacing clearances, it becomes possible [ making level of the reading signal 107 
regularity ] by controlling the amplification degree of the amplification degree adjustable amplifier 38 
using the magnetic-like surfacing clearance signal 101. 

[0025] Next, how to compute the magnetic-like surfacing clearance signal 101 from the mechanical 
surfacing clearance signal 102 is described. This approach can be applied when only a mechanical 
surfacing clearance signal is measurable as a surfacing clearance signal. The operation approach is 
shown in drawing 1 1 . A magnetic-disk front face is divided into the number of partitions required for 
a hand of cut and the truck location direction, address attachment is carried out, the thickness of 
the protective coat in the part is measured beforehand, and it memorizes on the protective coat 
thickness storage table 42. If ordered by the high order calculating machine, a magnetic-disk 
rotation location and a truck location will read the protective coat Atsunobu number 108 to which 
the magnetic-disk rotation position signal 109 and the truck position signal 110 corresponded from 
the protective coat thickness storage table 42, and will send to the magnetic-like surfacing 
clearance arithmetic circuit 41. In the magnetic-like surfacing clearance arithmetic circuit 41, the 
protective coat Atsunobu number 108 and the mechanical surfacing clearance signal 102 are added, 
and the magnetic-like surfacing clearance signal 101 is computed. The same control as the above- 
mentioned is possible also by this signal. 

[0026] Other examples of this invention are explained using drawing 12 and drawing 1 3 . The record 
playback core 61 which constitutes the magnetic head 2, and the record tickler coil 62 are formed in 
the side face of a base material 1 , and these are performing informational record playback to the 
magnetic film 52. The measurement coil 64 rolled so that the measurement core 63 made to the 
surroundings of this with the magnetic substance and the line of magnetic force which flows the 
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inside of it could be detected is formed. Thus, if constituted, the inductance of the measurement 
coil 64 is in inverse proportion to the magnetic-path resistance decided with the measurement core 
63, a magnetic-like surfacing clearance, and a magnetic film 52. Although magnetic-path resistance 
of the measurement core 63 and a magnetic film 52 is fixed in this magnetic-path resistance, 
magnetic-path resistance of a magnetic-like surfacing clearance changes in proportion to a 
magnetic-like surfacing clearance. Therefore, the inductance of the measurement coil 64 is 
measured and the magnetic-like surfacing clearance signal 101 is acquired by changing the 
measured value. However, it is necessary to make flux density of the magnetic flux which flows a 
magnetic film 52 in this case below into the amount which does not rewrite the contents of record 
of a magnetic film 52. A magnetic-like surfacing clearance is controllable by forming the 
measurement core 63 and the measurement coil 64, and preparing the test section of the above- 
mentioned inductance, and a converter in the surfacing clearance operation part 7 instead of the 
optical converter 5 of drawing 1 . However, it cannot ask for a mechanical surfacing clearance on 
the essence of the detection approach. In addition, although influenced of the magnetic-recording 
pattern on a magnetic film etc., the above-mentioned control can also measure the inductance of 
magnetic-head 2 itself. 

[0027] In addition, if the magnetic head carries out the location which a measuring device measures 
ahead from the location read or written in when the location which a measuring device measures 
differs from the location which the magnetic head reads or writes in, as shown in drawing 2 , this 
invention can be carried out better, moreover, in this case, if the measurement data of a measuring 
device is processed with a time lag, since the engine speed of a magnetic disk will be about 1 law, it 
can feed back as data in the location where the magnetic head was positioned, and positioning of 
the magnetic head stabilized more can be performed. 
[0028] 

[Effect of the Invention] According to this invention, since a magnetic-like surfacing clearance can 
be measured regardless of thickness change of the protective coat of a magnetic disk, it is effective 
in a magnetic-like surfacing clearance being uniformly controllable. Moreover, when a mechanical 
surfacing clearance becomes below the threshold value that a base material and a magnetic disk 
contact while performing this control, it is controlling to make it larger than threshold value. With it, 
it writes in according to the value of the increasing magnetic-like surfacing clearance, the 
amplification degree of a signal and a read-out signal is changed, and informational writing and read- 
out level are fixed. Consequently, it is effective in informational dependability improving. 
[0029] 
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[Brief Description of the Drawings] 
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[Drawing 1] It is the block diagram of one example of this invention. 

[Drawing 2] It is the perspective view of a base material. 

[ Drawin g 3] It is the mimetic diagram of an optical converter. 

[Drawing 4] It is a sectional view on the front face of a magnetic disk. 

[Drawin g 5] It is drawing showing the reflection factor of 45-degree optical waveguide. 

[ Drawin g 6] It is drawing showing the reflection factor of 65-degree optical waveguide. 

[ Drawing 7 ] It is drawing showing the table of a magnetic-like surfacing clearance. 

[Drawing 8 ] It is drawing showing the table of a mechanical surfacing clearance. 

[ Drawin g 9] It is drawing showing a write-in approach. 

[Drawing 10] It is drawing showing the read-out approach. 

[Drawin g 1 1] It is drawing showing the operation approach of a magnetic-like surfacing clearance. 
[ Drawin g 12] It is the explanatory view of the magnetic-like measuring method. 
[Drawing 1 3] It is the A-A sectional view of drawing 1 2 . 
[Description of Notations] 

1 — Base Material 

2 — Magnetic Head 

3 — Magnetic Disk 

5 — Optical Converter 

6 — Actuator for Magnetic-Head Height Justification 

7 — Surfacing Clearance Operation Part 

8 — Control Operation Part 

9 — Magnetic-Disk Control Circuit 
1 1 — Adjustable Amplifying Circuit 
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[Drawing 2] 
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[ Drawin g 7] 




[ Drawing 8] 
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[ Drawing 10] 
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